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(54) SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: 

PURPOSE: To enhance a read speed in a semiconductor 
memory device. 

CONSTITUTION: A write decoder 21 and a read decoder 
22 respectively selectively activate word lines WWLl- 
WWLN and word lines RWL1-RWLN, whereby a write 
memory cell and a read memory cell are selected from 
memory cells MC1-MCN. A pair of write bit lines WBL, 
WBL/ are driven by a write driver 23, and data are read 
on a pair of read bit lines RBL, RBL/. Although coupling 
noises are generated at this time on the pair of the read 
bit lines RBL, RBL/, the noises offset each other 
because of the presence of an interlinkage part. In other 
words, data on the pair of bit lines RBL, RBL/ are not 
made wrong data. An OR circuit 26 and an exclusive OR 
circuit 25 reverse read data thereby eliminating a 
disagreement of written data and read data Dout. 
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T. 
B. 

3 ] SI^J« 1 ^^11 2 IS«<0^i»f(:|Stt^B 

[lil«94] lfl«]«3 8Elfi(0¥«f(:K{S$IBiC:^l> 
T. 

*«iniBiilttS L X— ^' O U '^^l/i^Rtef -5 ;* t 'J -feJl/A^S 
fl|g|g&<07— KiScD U^^^jPAi 5 «iai-r -5 O R [HiK 

EStUJ Lt*— i'fl) U'^yWtKie-r 5 ;* t 'J -fe;U©ii^. 

fjtam 1 cot 5/ h«»*iB5J!*-tt-Tai*aic»a!-r« h 
'J -b>iu*«fiEaa L X- 4' © U'^iji/TStser t u 

»a<i:-r-S¥»»E«SIB. 
[ffijfi^S] 1 ^/^li 2 E«(Oii£«»getg£|B 



tu/ hai*i:ii8a«7-H«©iaci2ttbn, H'snc?* 
lOTty h*8Jt*fcjim2<ot--y hisi^ic-e-n-enjsis! 

lilCft«E3nfcfltlE;*^:'Jt:JHC3ttLT. SiJES 1 

9(lEmi&i;M2<Of u/ ha**. flE8[»co7-Ki»a 
tJfmE«»<o/tU-t;Hi. «ii<Di|i«»:Sffi±lcaJl 
«iiTJB»£L. flEmicDf -;/ hiSJtti:a5E^2roif.y 

c t t-r i¥«f^EtftSH. 

\.Vkimi\ n«^6Ett(P¥i»(«:E1t^BlC:i3(r> 
T. «ilE^ 1 <D f y hajlttflEm 2 W f y h ei 
fiKf-SSEaii. TS8:3— ±— ir 9 oaEWT^T^-z^- 
Clfl^98] l*^]16£;tli7E4«0^.a}(4:Eift^B 

f-»»«)«/hE««J:0»t>«fiKlcLfcCi:*4*ia 

«Bl:*si>T. WESaE^ ltofy hiSMi 3912^2 03 

»E«SIBIC*JV»T, iraE«10h:5'Ml|*ttinEm2 
EIS«lCJgfi)can. SilES 1 ©ty hajt<»:WE^205 

C <!: Sr«#'« t-r -5 ¥3I<*E»SB. 

[W^^ll] iad?JB6. 7. 8. 9tfclil0te« 
®¥««JEt8SaiC*i(-»T. SlJE3ja«©)S/fii, i^i^i 
a«<0}gj«sn*El«JlCJgfiEStl/5:ftfi<Dffi$9J: 0 ttflf 
I'^SISjcIC Ufc C t tf 5 #3S«:Efii^B, 

[8a««12] DlJftJHe. 7. 8. 9, 10*;tlil 
1 EiS<?5i|si»»E«SBlC*it,»T. 8nE«SI®lim;t«) 

a{S{c§g«$n4««tLfcct$«afr4*««:E 
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[0 0 0 2] 

XSR : I'lf^a^ "CMOSiSLS i oaSIf" (198 
9-4-25) %Slg. P. 2 3 1 
«£*OTJ|/?^3l?-hSRAMI4. {Iii*fflxa-5't. 

Kaa $ 7^- 5' *«-fe >x 7 > :^-cii*ss nxtti 3 n 

[0 0 0 3] 

■riHi8SBi-c*o. 0314, aat^co^^ru-bju^rs^-rtu 

HU^WADRSA:>jfr*»ji*fflxZl-:5< (WDE 

c) I tntiiLm7\^i'XRADR^\i]trit^mL 

m=f:3—if (RDEC) 2 tSI8-!tTt>5>. Sii^fflx 
a-y 1 tR£ULffl^a-*'2fl!)|BllC. N®©j^t'J-fc 

;UMC| -mcn d^ru-fYt^nTEB^jnTt^s, & 

^tU-fe-ll-MCi ~MCn Cli. Sa.i5^ffl7=3-y ld» 
t.roS^ji*ffl'7-H»WWL| ~WWLn iiaiL 
fflT^a-yZd^SOlKadLffl^-KilRWLi^RWL 
N <!:*«. -E-n-?-*nt5S!^fnTV»5. S^:U-b;UMC| ~ 
MCn C«. ifc. Sii^-fflf y hSMSrJg^S-r-Sk'y 
Mi*tWBL. WBL/t. SttBLffllf-y M85**«^ 
-rsfy hiS?tRB L, RBL/idt. ^iffilCtSJ^Sn 
TV>-5. t;-v hia^WB L. WB L/li. Sji^-H^-r 
(WD) 3ICJ:0. A:'37=-3'D I n »Clti:i;Taffiffi 
!BlSn«>ttfi!Et/i-3TV^5. tf->h«l«RBL. RBL 
/It. ■t>X7>y (SA) A\Z\im.^t\X^'^i>. ■b> 
;^7>^4A«, t'yh»«RBL. RBL/±<Ox-^' 



(0 0 0 4] ^/.=e'J±.)lMC\ -MCn l4i5ifiS«>MB£ 
T*0. 0 3lCi4-O(O^^:'J-tJPMCn (nl4. 1^ 
n;SN.<Offi.«®fi») *<55$nTlr>-5. ^t'J-fe)l'MC 
n 14. mmimtitif:: 2 HW-f >n-if 11. 1 2 * 
HATl^S. ^■n^.'f >A--3' 1 1, 12li7'-3'Srte 

1, 1 2|in©2O»J8y-H<0^^<0y-KN I tty 
htaWB LOJPfltCll. NIIMOS h5>>''Xy (EtT. 
NMOSl^^) 1 3*<»iKin. Ky-h'N 1 iif v h 
tllRBL twmiCJl. NMOS 1 4A<85Si*nTt»-5. 
2 oSSSiy - HOD 5 - H N 2 t e -y h»WB L/ 
(DfWIwIi. NMOS 1 5d«»jaan. >'-HN2tf-;' 
hilRB L/©rBlCI±. NMOS 1 6 3&<}g|3iSnTl^ 
■5. &NMOS13. 15«>y-httt. *air7-H 
SWWLn *<S!l^*nTl'^-5. &NMOS 1 4. 16© 
y-httt. itaiC^-HiSiRWLn A««5SiSnTl> 
•5. 

10 0 0 51 >t'J-b)UMCi ~MCn 

xt--5«^. Siii^xn-yiii. S€ri}>*-7Ku:^w 

ARDICS^€. ia*lMtC'7-HawWL| -WWLn 

Snfc;*^'J-fe;i'MCN TI4. #NMOS 1 3. 1 5d< 

t-yh»WB L. WB L/»C««i3n4. $ltilL,x3- 
^214, Sla^L7H^::^RADRICSt^#^, awwc"? 
-H«[RWL| ~RWLn *S1±{t-r^>. ^Jxff. 7- 

tt. a-NMosi4. 1 6ifi-^ti'en^>-ri. cn\z 

J;oT. 7'J-yyVD y:/*st'y KiSS^tRBL. RBL 
14. H7-f A3«a«ilCJ;r), Mxtitf-y hSlWB LCD 

U'^ jp*«9l €rTif enr. x-^' ifi7*jy:fya y :/\z 

SiJiinS. b'yhiSMRBL. RBL/C«ig8 

UyrfXzHttUfW^tLf-^ti. tfvh»MRBL. RBL 

/iciiaasn. -e-n*«-b>>^7>>'4t?ti«anTai*» 

(0 0 0 6] 0 4t4S2tf(D&t;y h«iOEH**r¥ 
ffi0-C*O. H5J4, ^2<r>^\iy\'m<r>V'^)Vtmi] 

•Cf4. a3(D/^:'J-fe;U*J«lc2ilfPfiK3nfc#«ft:|B 
fiSSBA<^$nT('>^. B3(0J:^IC. ii£9I^KtSilB 
+ T&t*y hiJSWBL, WBL/, RBL. RBL/ 
14. J*i»*^l2tSiSa(::iittil^-Stc:¥ff»cES5nT 
t.>-5. tiis, m^'^iZUntStlftS lRZSS2\t. 
hJiWBLtfcf y h«RBLra®ffi«i:. tfy hl9WB 
L/<ht* y h»RBL/W<7)ffi«$-?-n-Pnii^LTl^ 
<5. jfiSSL/if^/ h»WBLtRBLCDiyi»Ct4, 02IC 
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C. liv h«WBL/it-:/ htlRB .L/WPBlirfc. * 
•;/ hfilWBL«)U"^;l/d<?l€Ttf^n<E»<!:. 08CDJ;p 
»-C5IT»f6n. t-vhiSMRBL. RBL/omCl:U 
fiCL *<. t'y K«RBL±»r*yyj>y/-f XNC 
XNC«i«'>L. f -:' KiS^tRBL. RBL/±<Ox- 
l;. -fe>X7>:/4*<ilif^*MJ&LT. iELV>7*-^*« 

tusanx. B5o)^'-f5>i^-cta:^7'-5'Dou t*« 
[0 0 0 7] dd-c. iii«ia{t«)*;R-r«>fc«)ic. 

HSl|lll«)ftE»ffi«S 1. S2*/jN$<-r4<l:. i3 'j-f 
'J>i/$ftCL. Cr *<-E-niehiiDnL, iivzf^iyif 

+<OMOS h7>vX3'«)y— hfiSrO. 3 5<tm-C7* 
■!f'f>-r5)t. &ffi«Sl. S2liO. 5«mlC/iO. 
S^SCl . CRiiO. 1 p F t:^i:^</i^. 
46. lfyh»*#RBL, RBL/±(0$iaiL7^-5'i5iE 

(0 0 0 8] 

TV»4. BP^. Clotty hi»^ti:^2tDf-y 
- Haro U";;ncscf ^ ;* * U •fe;nc»jitTx- «^ 
t i^aw^ 2 © t: y h t 7- H «©« 

fbLfct^lc-e©^ 1 roe-y h»jt*i)i:i±S2 0hf u/ h 



[0 0 0 9] 

ccr. siOThTy h»«t»2o)t;5/h»Ji(D5 

oT. mirobf<y M8»tC*J-rsm2©f y 
CtA^^^EtAj:^). /ii3. mi®f-> hi®3cttm20f 

Ktbsn*. m6*»e,m 1 2®aB^»ij:tnf. miao^ 
-eom 1 we-y h»jtt<!:m2«ty h»?*ti. aiieiji 

2(Oty l-iS«(Dffil8S:aiTCtAt-C€^>. EP%, Si 
<Ot;-y h-M!5t*<!:*a<^m2<7)f'y hS«P»10* y > 

j^«aA«e«sn. *yyj>i/y'f 

[0 0 10] 

wm 1 ~m 9 ©Hififisjic^T. S I -m 3 «||Jg0iJI4. 

x««»srfi«-r^)fc®T*o. m4~m9(^i^jsCT 

0 I 14. *^B«<om I coSISSfflSr^^-TTjl/^'Tl?- h S R 
AMCDlHlKH-C*4. C«V^P5'4?-HSRAM(4. S 
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2 It. SiaaLffl7HUXRADR*tA*^rn5S!ffiU 
fflx3l-^'2 2 t, -5-n'iT'n-:$'2 1. 22(Dra1Tffi 

?^J^^ntNll(D^^:'J■tJ^MC| ~mcn t^mxx^'^ 

-5^2 UI«LTN/2*OSii*ffl'7--K«awWL| 

~wwln/2 -c-E-n-en«^$nTt>5i*ic. T^n- 

5^2 2lc:itLTN/2*CDS!!llLffl7-h'iSRWLi - 
N/2*©Sii;^ffl9-HliWWLN/2+l ~WWLm T 

iE-n-e'nsigtsnTi^ii^tic. 7=3-^2 2ic^lt 

N/2*©g!ttlLffl'7-H»RWLp(/2+| ~RWLn T 

CO 0 1 li &pt^>J-trJl'MC| ~MCn S6 

L. WBL/t. »2 0tfy HIS^^roatBUfflf -;/ h» 
J*KBL. RBL/*<^jitr|g*9$nTti2). f-;/ HI?. 
^*WBL, WBL/»i. Xtl'f-:^Di nlCS-^€r. K 
e-y Ma«WB L. WB L/Sr«BEK«I-rS»)i* 
-f a'2 3ICi«Si$nTl>-5. tf -:/ hl»?*R B L. RBL 
/li, Ke-;/ htl?*RBL. R B L/±c05'-i'*taB 

>^2 4lC»«[SnTV»4. CldT. b'yhM^RBL. 
RBL/H. pl^:U-feiUa3?iJ<7Di*4'TiB32LTl»«). 

10, ^'E'J-t.jyMCn/i tpt^r'J-b^UMC N/2+1 tC) 
ra-C. t;-yh»«RBL. RBL/tt«l32UTV»i. -b 
>X7>^2 4 icMLTfy hSI^RB L. RBL/ 

11. H2IC^tLTiS»ffittlC«J^SnTt'»4. 

[00 12106 (1). (2) li. 0 ItliO^^'J-t 

MCi -MCn rortSBIi. S3lC^-r;)tt'J-t;l'i:l^« 
IC. -f 1 1 . 1 2 tNMOS 1 3~ 1 6 Sti 

A. -E-tlb#NMOS 1 3. 15wy— H17-KIIW 
WLn iClSSiSn. &NMOS 1 4, ISCDy-hA^"? 
- HSlRWLn IC»S83nTl>4. a-NMOS 1 3(, 1 
5i)^^>-i-i>t, ji*'J-t;Hit'-:/ h«l*fWBL. WB 
L/lCftiBiSn. NMOS 1 4. 1 6 A«:t>-r«<hP^* 
'JHr;Hitf?/h«9RBL. R B L/lc:»fi?^n5«fiEi: 
nCoTI->4. <hC5*«. tyh»«RBL. RBL/ 
*«. >i^'J-t;KD5)J<D^'4'TtB3S!LTt>«^4«>IC. 
U-fcJl'MCi ~MCn/2 t. ;*^:'J-tr;UMCN/2t| -M 
Cn fCli. 06 (I) . (2) <Z)J:^IC. &NMOS 
14. 1 6lCJ:oT-5-n^n»iKSn4i;y h«RB 
L. R B L/*tS^*IC;i-5. in%. 'J-fc-'PMC 
N/2+1 -MCn t:.yh^3«RBL. RBL/±(C 

sitao/i.x-^'ii, s^i^t•x-^'S:seLfct)0^:/i 

SMfiKtncrjTtr^i. hr-;/h»«RBL. RBL 

/ic^iBi3nfc-fe>7.T>:/2 4roatJ:^3{Mlcii. 2A:*i 



faSH 2 5 <o 2 •pwA^iSa'f icii. ■t:>;^7>:r 2 4 o 
m:»J«a^<5:. AAM**-?- Ki»RWL| -RWLn/2 

10 0 13] ^IC. H 10^;W^:J?-hS RAM<0l6f^ 

85i*ffl 7 HU;^ WADRlCSt^S. 7'3-i'.2 1 
li7-K«WWLf| S:jl«?Wlw«ttfkL. fi[ttlLffl7H 
U7.R ADRICS^^, 5^3-5^2 2li. 7-HaRW 

Li *a^wicett<k-r-5. j;ot. ^-kisiwwln 

*<ilr^±0. MCn •fONMOS 1 3. 1 Siii^>-r 
•5. cni::J:0. ;*^:'J-b;i'MCN A«t;y h»?^WB 
L. WBL/ffllC»«!Sn^). ^-HiSRWLi 
*<J!:%±0. >tU-t;PMC| 'J'ONMOS 1 4, 16 
L. Kjtt'Jtvil'MCi A». f -;/h»«RBL. 
RBL/WlCtSSSSns. ^tji^-K^-f A2 31CJ: . 

0. t'yh»*rWBL. WBL/liffiKiSn. OT>ttftf 

^/ h«wBL*t "L" u-^jucfi^Tif e>n. y^u-b 

;Kv1Cn i;A:^x-3'D i ntc?*i£;-r?)x-^'*«S^ii 

tf-yhtt^RBL. RBL/±lC0tm 

CO 0 1 4] 07 li. 0 1 (D^Mv hWi(ni'^)Vt^ti 

f-i'co^'f z>if^7^-r&mm-x:&r). c<7)07S# 

HHLOO. SiaiL»fP©SaWSrjl»5. ;* =6 'J -t JPM C 
1 ~MCn/2 ir43lj-5t;y h^WBLtt v h8RBL 
W©Ayyj>i/$aii. 0 2IC«LrCL /2iJ3:o 
TI'**. COCl /2<D*u/:/"J>y«»<D/S:ie). 
haRBL±lClif y hJSWBLlC$l«$nfcjS»IS:^ y 
:/'J >yy'f XNC 1 A^fE±-r-5>. ;*^r'J-fe;Hvl 
CN/2t| -MCn l^^ltit'y hSWBLtf-y hSiR 
BL/ra©*y:/'J>ySfit). Cl/2T»4. CO 
Cl /2 0*y:/'J >ySS<7)fc««). fvhjaRBL/ 
±ICIili y haWB LlC««SnfcJ^ffi* y7^U >i/y 
-f XNC 2A<»4-r«. cn^*y:/'J>i^y-fXNC 

1, NC2li. (^SSOfi-C*-5. -e-ro^*. f yhiS 
RBL. RB L/PBKOaCiMliSfcn. ;< t U "t-ll/MC 
1 *»batll5En/t7'-3'li. $3x-^'CncScii*</i 

ICR S ^WS: i£:-S <»: L /j: t »OTT. d <r>m^B^^A^m1K $ n 
T. -t>;^7>y2 4liii!jS(Cii1ig&fT5. *it. 
tS. ORIHIIS2 6I1 "H" *a:#jLTV>*a)T. 
WliSiifaiEiS 2 5 li. •t>;^7>:^2 4<oai:^fi-9S 2 
4a)!(feJlU^;P*SIELTlll:*3T'-5'Do u t ^fU^f 

COO 1 5] *IC. pl^:'J-feJPMC| iCx-^'S-Sii 

2). Sji*ffl7KU7.WADRlCS^S. 7'n-^'2 1 
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ADRtSt^S. x3-5^2 2ll. '7-Hi»RW 
A«2C^±0. MCi4>©NMOS 1 3. 15*<*>-r 

L. WBL/WlC»Jgi3n4. ^-HURWLn 

A«lt^±0. pCfJ-fe-IUMCfi WNMOS 1 4. 16 
*<^><l:oT, ig;*tU-fe;UMCN f yh»«RB 
L. RBL/Wir»il^$n«. CO«^. pl^'J-fe^WM 
Cn A»bBiaa$n«>7^-^'li. f y hi^JtRBL. RB 

(0 0 1 61 *>i^'j-fe;i'MC| . mcn *«t*-y m^i* 

WBL, WBL/PBltt y hSIWR B L. R B L/f8]t 

ir-e-n-enissisnfcs. t-y hiSS^wBL, wbl/ 

f y h^.WBLIi "L" b'^;Hl5ITlf btl. 

dtx-^'*<SjisSn^>. sec. BltbLW^Opt-t'J-t: 
JWMCn O^IAt'-^'A*. \dyh»nRBL. RBL/ 

±irgimsn-5. :iOT<tfr. f yhiiS^RBL, rbl 

- 3' ICS 5 ^ralS'iJS i: L ^it- JWT. d ©^rai^d^Sfil 

anr. -b>x7>:r2 4ttHa«rit«SfT5. 

C©t#. ORI5IK2 6li "L" *ai:^UTV^-5<0-C. 
WtoWa&SftlHiK 2 5 «-fe >X 7 > :^ 2 4 cotil:^J S 

2 4oi&au'^;i'*-€-<n**aLT, da^iT'-i'Dou 

tS:ai:/3-r5. CWi^CUT. D o u t <0 

(0 0 17) ^±<Dj:o\z. z.<nmi (ommm-^ii. m 

diLffle-y h««RBL. RBL/lCia52-r«a5»*l2 

)g|0I5JK2 5<hOR|51B2 6i:«:iSttTl»i. -tiO/i: 
«e>. «63tEO|g»|rtt'<, tyhtiWRBL. RBL/± 

3' A» e IE L V ^T^- -5 O^fW i£ < 

<i:/<toTl>4. ifc. *5/:/U >ySSd<. SttBLx- 
3'lCi^»S#A/it^C0T. &bryhSRBL, RBL/ 
<h&tf y h«a**WBL. WBL/tro, 04lC^Snfc 

J/'$fi<Oii Joe t igffl nIgE;i-r Jl/f^^l^- h S R A M t /j 

[00 18] fS2 0immm 



RADRJw^tJtLT. ai^x-3'Do u t ©ias*S« 

K2 6T«B)tLTl»/iA<. *I^Jfifi«)-Cll, -ewfi^ffiWtS 
9fa@»2 5&CXOR@%2 eof^bOC. 4jgl(;>NM 
OSS 1 ~3 4<!:. -tn^NMOS 3 1 ~3 4 SftflWr 
•5 2iacOORlHlH3 5. 3 6 T«ldtLTt-»-5, CODT^P 
f=-it?- h S R AM©flil«gl55j-li. SKO-tJl^ij^-hS 

L, R B L/i:-t>X7>y 2 4(0WIC. NMOS3 

1, 3 2)6<^E-n^^n««isnTv»^). nmossiodh 

W"f >*<l£-y haRBLIw»«i$tl. NMOS3iroV 
-x*«-fe>:^7>;:/2 4t»a[3tlTlr»4. NM0S3 

2ro KU-f >A<f y hiSR B L/lC»MSn. NMOS 
3 2 0DV-X*«-fe>:^7>y^2 4 ictSigianTt.*^*. s 
NMOS 3 1, 3 2eDy-HciJ. N/2*rogiajLffl 

"7- KiSRWLf(/2+| ~RWLn 05U'^Jl'«'A±i t-T-S 

fc., NMOS3 IWHU-f >IZIi. NMOS33<Z)HU 
-f>*«»iKSn. -tWNMOS 3 3<0V— ;?.*«NMOS 
3 2 W7-XICSiKSnTt>-5. NMOS 3 2 ODFU-f 
.>lCJi. NMOS3 4CCiKU'f >*«SI^Sn. ^<DNM 
OS 3 4®V-7.*«NMOS 3 I <DV-XIC»a$ nx 
V^S. &NMOS 3 3, 3 4<Dy-HC»i. N/2*(0 
SiaiLfflV-HSlRWLi ~RWLn/2 <Dl^^)\^^X:h 

tr o r iHiK 3 6 oai^j^^ *<^iiicm^s nx (r > 

CO 0 1 9] >*:ir. HBtTD^JP^'jl^-hSRAMiTSiBiPP 
Srl»?«r4, &pi^:'J-tJUMC| ~MCn IC?tT^>f-y 
ha»WBL, WBL/S:^Lfc«ii*t. ftpt^:U-t 
;UMC| ~MCn A^e-tv h^RBL. RBL/±lCx 

^, OR[el8S3 6*< "H" SrtiJ:^3L. OR[alK3 5l± 
"L" «r£B:^-r-5. -eofc*. a-NMOS 3 3. 3 4 A< 
«IC^>«ffi<!:/'j:0. NMOS3 1, 3 2 
SBt/iS. CflJtg. f y hlSjt^R B L, RBL/(iia 
5gLT-t>X7>y2 4lC»^Sn5. f yh^S^tRB 
L. R B L/±®x-3'»4. NMOS 3 3, 3 4Sr^|-L 
T-t>:x7>:/2 4i;#A?>ns. •fe>;;^7>>^2 4dt 

CO 0 2 01 Sfc. '7-H»RWLN/2tl -RWLn © 

6A« "L" S-ai:^L. ORIhIK3 513 "H" ^th:t]r 
-5. ^<r>/i.s(>, &NMOS3 3. 3 Atim^Z^yi^mt 
UO. NMOS3 1, 3 2am\Z^>VintUi>. \iv 
hlK^tRBL. RBL/liia3£-l+-riC-fe>X7>y2 4 
Cft^Sn-S. ftyh^MRBL. RBL/±<Dx-3' 
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«i. NMOS31, 3 2Sr^^LT•fe>;^7>'y2 4lr# 

lllfiWt™i. SiaiLfflhfy h«MR BL. RBL/ 

SeS-ti:«>KaaL.K€^^*4ia(DNMOS 3 1~3 4 
-5-nt.NMOS 3 1 ~3 4*fMffll-r42H«)ORI3 

K3 5. 3 6-C«^LT('>4. ^<r>tztb. i <r>n^m 

^5e.JcaaAj:v;W5^3l?-hSRAM*<»lfi£-C€r5. W 
^. NMOS3 l~-34Te»flE3n5h7>X7r5y 

V 3 > y- h cDiis^rBHi. toMiaiifoiHiK 2 5 o ii 
to 0 2 1 1 m2<n^mm 

0 91*. *»?«wm3a)^JSfi«J«:^-r-7;Pf^;}?-hSR 

amcoihIKBt^o. @i&^08ic^iif ^S^::t* 

li. KtHLfflf y h»?tRBL. R B L/lC«32-rS8B 

t*-yh»^4RBL. RBL/lClllS32g5^^7l«>i<. «ii 
i!^fflt y hia^tWBL. WB L/ICJUS^-r^aSi^^Stt. 

$-e-SSii*RG#eSrlSttTV^^). t;!/^;}?- h S R 
AMOftficDfiSii-li. misers 2 ©HififiSJtl^filCDm 

Cn/2 <l:/^:'J-b:;VMCN/2+|<i:<75WT. f y hSl^*W 
BL. WB L/lll532bTt^-5. ^©/i*, ;*^'J-fe;P 
MC| ~MCn/2 t. -!*^:'J-fe>li/MCf(/2t| -MCn t 

&NMOS13. I 5t:j:r?T-€-n-en»«isn 

•st y f-i®WB L. WBL/*<S)i-5«:KtntoTl» 
«>. iP^. f y h^)ktWB L, WB L/^:ft-LT;*t'J 
-t;|/MCN/2+| ~MCn IftSU 

"7- H^WWLN/2t| ~WWLn 
>ll'«A:fj<l:-r-5 0R®gS4 1 t. ORIil!a4 I <Ottl:^<l 

^S4 1 k.x-hv'-ifD i nSA^trs^tottiaafo 
tHiK4 2T«»dc3nTt.^«.. spftawiaa?aiHi8S4 2<oai 

(00 2 2)i»:lC. BI9(D-7;i/f^;Ji-hSRAM<0»lfP 

H^;^WADRIZS^S. 7=3-^2 1 Ii7-H«l 
WWLn «:BlRWl::ettftL, S!tllLffl7KU::^RAD 
RlCSt?^. 7^3-y2 2li. ^-KiSRWLj SriMW 



0, MCn froNMOS I 3. I 5A«^>r-5. *fc, 
7-H»RWLi *<4%±0. ^tU-t;i'MC| tfON 
MOS14. 16*«^>L. K^tU-tr;i'MC|*<f y 
h«MRBL. RBL/r-llCSi^Sni. CCDt^. O 

RSiS4 i»i "H" (ota^m^s 4 1 *ui:;jl.. st«iw 

tT3ji^H5-1'>"?2 3lr4-A-5. 8ii^K7'1'A'2 3 
A<f -y hlS«WB L. WB L/©aBEK«lS'fTl'». \iv 
h«WBL/*t"L" l"<;HC5l#Ttf€.n. jit'J-fe 

[0 0 2 3] amLJ:t*Opi^:'J-bJHvlGi O 

»ilrt7*-3'3a^ t-yK^*fRBL. RBL/±»zRlilS 
n^>. lldT, Siat/m2W*iSOTi:ll»l:i. ^^:'J 
-fe^lMCi ~MCn/2 lC*3tt^>ey hHWB Lttf y h 
«RBLra<0j!j-yyj>5'SfiliCL /2t/j:t>T«'» 
5. C<DCl /2W*-y7'U >yS:fi<;3/5:*!), t-y hi^ 
RB L±li»±f y hISWB LlrmW^Entj!effi* y:/'J 

MCn IC*iW^ey h»WBLte^/ haRBL/IW© 
*y T^U vy^fifcCt /2T«S. C®Cl /20* 
•y yi'U > if^moifzit). f y h«l R B L/±JC«ib' -y h 

nwB LCR«4n/ti^«* -yyj >yy-f x**»4-r 
s. cinb* yyj >i^y-fxii. iiiis<^ST*5. 

^<T>k.tb. t'-yh«lRBL, R B L/Palro^iiMliR/i: 

■fe>7.7>:/'2 4iC'e-«)S*4At.n. -ir> 

7.7>:f2 4*«-e®x-5'S:tii|iiLTai:>J7'-*'Do u 
t tLXai^lT*. ;l=E'J-lr;i'MC| JCx-i'SSa 

;*^:'J-t;i'MCN t^^y'-ir^n^-t^^^n^r 
i>. Sji*ffl7 h'U;^WADR»iS:^#, xll-y2 1 
^7^3-^2 2<7)atl?{CJ:0. ^t'J-trJUMC| *«t:y 
h»itWBL. WBL/|BUCtta^5n. ^ltU-t;UMC 
N tryh»?tRBL, R B L/IHirt«ISSn5. Z. 
OTtStli. ORIHIK4 Hi. "L" ®{il:>jffl#S 4 1 
*m;>jL. »iaW»ft31|0(aK4 2liA*7'-:J'D I nO 
!ftSU''^^l'S:-E-©**Sji*-K5'1'n-2 3tr#AS. S 
ji^H^-f A2 3A<f y h«l^ttWBL, WB L/<Dilffi 
ffiiaSfrt'. f y h»WB L*t "L" U'^;HC5ISTVf 
in. ;*tU-fe;UMC| \Z\i.. Xijf-i/Zi I nlCittB 
L SaS U -fPA^Sii * n * . 

[0 0 2 4] KttiL«*«)/^:'J-b;i'MCN © 

felftT*-:?**. t-ym«RBL. R B L/±irgiaiS 
ns. tyha^*RBL, RBL/±ICIi. 

*y:/U>i^y-f XA<fe^-r-5*<. ^tU-tJUwICN IC 

x-5'*8ji*. /^:'j-fc;uMC| ii^if-^^^mr 

i:li<£t». tf-y hajttR B L. R B L/±C0x-:5'*t. 
-t>;^7>:/2 4»C4At.n, ■t>7.7>:/2 4!6t-E-0 
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x-5'?:titSLTtb;<3x-^'Do u ttLXititlti. 
WBL, WBL/lCia32-rSS65J-4K«tT<r>4. -tL 

OR(ElH4 1 t. »ft!lW^Sfa(£llS4 2 t^ttT^^^). 
-h. -PiONMOS 3 1~3 4*<1&IST€r. 

tt^ 2 OTSijaBHjj; 0 D o u t m^-r 

[0 0 2 51 %4g)^«liBi| 
0 1 0 tt. 4 <3!)|«gW**-rT;Uf^!l?- h S 

R AMro(Hl8S0-C*S. CC0v;P5=-#— h S R AMOTlHl 
88li. tSe3fc«02i:l^«JC. mA.ii. -^^Uf^/J?- h S R 
AM«l>cr)NMOS h7>->*;^5'«>y-hfiS0. 3 5w 

SataUfflxa-ys 2 i:Srli>l-CV>-5. 7=3-^5 li: 
xa-y5 2©K!C. NE<Z)j<^:U-tAMC| ~MCn 
*<7U-f<bSnTEB3nT(r>-5. »^*tU-feJl'MC| 
~MCn iCli. 7^3 — y 5 1 d»^.©»ii;^ffl'7- HiSW 
WL| ~WWLn t. x:3-y5 2i»t.«^lalLffl7- 
H»RWL| -rwln tAt. -tn-^nsiH^nTv* 

S2®tfv hta«S:JB)«-r-5lf .y h«9«RBL. RBL 

PimizmmtEtix^^^. t:s/M8?*wBL. w 

BL/li. 8ii*-H^-f/\'5 3»CJ:0, X:*37'-yD i 

ijRBL. rbl/b. -t >x7>>^5 4Ic»«k$ nr 

•t>X7>>'"5 4 At. h'yh^^tRBL. RBL 
'J-t;PMCi -MCn ©rtSBt). H3RC^H6 (a) <!: 

ra^ir/ioTi'^-s. B|i^. &j^t'j-fe;i'MC| ~mcn 

«t»ai*nfc2IBW'l'>/S-y 1 1. 12*tBATt» 
4. -tn^-f >A'-:5' 1 1. 1 2li7'-yS:»iSft-r-5 7 
U •yy^a y^Sr^fiKLTti'S. -f >/'(-y 1 1. 12 
ffla)2t38l«!y-KW-5%<Dy — FN 1 tHy hi»WB 
L©|BHCI4. NMOS 1 3A«aiasn. S[/-HN 1 d: 
t y hiSRBLtWWiCtt, NMOS 1 4A«aii^^[nT 
20»^y-K«)5%«)y-HN2 tty hSW 
BL/OWtli. NMOS 1 5d<»8iSn. y-KN2 
!y hSlRB L/(0P^tCI4. NMOS 1 6 jJ^HSSiSn 
TV>5. #NMOS 13. 1 SOT-y-hlCli. ^^iilr^ 
-HHWWLn *«»iKSnTV>4. &NMOS 14, 1 

6(oy-Mcid:. ^iiic^-KisRWLn Amm^tix 

[0 0 2 6] B 1 III. BIO (OSgfiO^SffliSSr^r 



H-C«0. a 1 2lia 1 I OA-A»rB0-C*-5, IS 1 
llCli. N*2i:Lttl#<0 2H©>t.U-fc;Wtt y h 
JSS^RBL, RBL/i, t' y KJS^^WB L. WB L 
/. ^ilSSlVcld. i/5> HJIGND^WJPBWttSM 

eiA^^anTv^-s. cne>H i i&c/^ia 1 2€r^8aL-p 
•p. at 0<o-e;u^-i?- hs RAM®»rffiSlitotti8fl) 

i£»JlA«a«ft<)tCJBfiJ$n. NMOSltlMiPMOSSS! 

(ny^T-^ :/««*t}g«$n-5. -toK. 300 0 

Jg^S^ns. 7^-;i'HK{bK6 2±l::. E*L/jt>N 
MOS. PMOSroy- hffl#ISSvU3>A<jMlRMlC 
JgiSfiSn. W:t>ffii*TNMOS. PMOSAtJBSES 

©±tc. c vDj^TtfTpiiteSKe 3Attt®ans. ^fw 

»€^IK6 3JiA<mi(OSii»)16 4-t!«)7. 1$^ lo^SH 
He 4IC7- H^WWLn . RWL;, l?At}gfiE^!n-5. 
•f-.Wifei&aie 3<DailiLAcffl5^J-t^ 1 E^M6 4OT± 

1 4 0 0 0^>yx ho-A-C, miffi«5a6 4± 
Ti±7 0 0 0:4->yxhQ-A-C*4. S-SP»1l6iSlS 
6S<7)±(nAf. m2£i»ii6 6^:;r^«. %2£il@6 6 
IC. e»l^{ft' y Fi^^iRBL. RBL/5pA<aj);Wlrjg 
^Sn^). tiyh»«RBL, RBL/OSt^li. 7 0 

R6 Slit^tfy h«**RBL. RBL/®±IC.S2B 
fal^igilSe 7T?*5CVDKfta*«lt»$n-5, m2H 
Pal^gkgie 7<OJ93»i, e-yhHWRBL, RBL/© 

±T7ooo. m-sraie&siie 5T1 4 0 0 o:t>y 

X hD-AgST^^.. m2ilPBlie^K6 7«±|fflA<S 
3ESEl^)l<!:;i-5. ^ 2 BWifeiiiK 6 7 (75±IC. S3 

araifefii^e 8«c vDKftmAt. i4ooo:f>i^;^ 

S4E^)16 9<!:Aj:oTl^-5. COT^ 4 ffiS® 6 9 lc. 
f y hiSljltWBL. WBL/A«. 7 0 0 0 :*"> h D 

-AsaecojsaTJBjBSsns. smLZiS4E;®B6 9 

St/f y l-Sl5t*WB L. WB L/±lr/'<y>">C--/3 > 
K7 GcOv'JZlVSftKAtJBfiliSnS, cfcoT. tf-yh 
««RBL. RB L/ttf c/ h®«WBL, WBL/ll 

2 0 0 0 07r->yxhD-A (tae3iE(7)4f5) «±«n-5 

[0 0 2 7] JfcJC. @ I 0 <n-^ )\^=5-if>- h S R A Mcolft 
f^«:»l?«f4. ;*t'J-tJUMCj ~MCn t»LT7i' 

•fe;^-r2)«&. T=n-y5 1 iiS$ji*.ffl7KL';^WA 

RDICS^^. aURWlC?— KiiWWLi ~WWLn S: 

ettfk-r-5. c'-h^wwln icj:oTjaiR*nt>^^: 
'j-fe^PMCN Ti±. &NMOS.13, 1 sAt-E-n-en:!- 

BL. WBL/lC«^$n^.. xzi-ys 2li0?aiLffl 
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=fc-3Tat»?3tl;/5:p<t'J-feJUMCN "CJi. &NMOS 1 

4. 1 6ji«-€-n-en:*->r-5. ctuzj^^x. yjyzf 

7Dy:/*«f-v h»RBL. R B L/lCjg«i*n-5. 

Tt/€.nT. x-5'*<3iiSn^». — f vhjaRB 
L. RBL/IC»iBlESnfcSlttJL.;*^U-t;l'MC| 

»RBL. RBL/CS!m$tl. -E-n*«-fe>X7>7^5 

(0 0 2 81 a 1 3tt. B 1 0«)#f y 

WB L t R B LCDMCH. :fJ-jZf'J >if^mCiiTb^Wt£. 
r-5. fy h^WBL/ttfy httRBL/® 

SaCLi®K»T§ITlf ^n. tvhJIRBL. RBL 

L. R BL/tfy h^jttWB L. WBL/142 00 0 
0*>i/Xh-n-ABt±«nTl»5OT. I3vlf*)>if 

T. fu/h^^RBL, R B L/PBl(7Dafl[U'^;i'*«IE« 

0, il{iSfcai:^7'-i'Do u t«:ai:^T§fS. Et±<oJ: 
C<Dm4<^)*JS0i|-Ct±. t*yHa*fWBL. WB 
L/tf -;; MS^tRBL. R B L/tSS/USESIJllC 

scli, CR|A<«i;e>n. istaicia^x-i^Do u t * 

CO 0 2 91 m5g)jfe»iigi| 
014(1), (2) «. *l8i!q©S5<D3SEJ6W**-r 
v;U5=-5j?- h S RAM<O»fffiE-C*0. 0 1 2 iC^^ii-f 

— KS RAM<Ot*iail. t'vHS^WBL. WBL/t 
tf -;;h»»RBL. R B L/0«ji*aftSti->i:C:<»:-C 

yh^WBL, WBL/. RBL. R B L/WTia^- 

ai4 (i) oi^ic. goaetTwr— 

*«t)tt^.nTt»-5. ^(Dtztb, 1^0 (2) lc^r<i:o 

tty h«RBL(fflaB®EaS sll. tJtt/il^ti&WS 
JBSs 1 J: 0 *>:*:€?< 34-5. f^-/^— *t?ttfc« 

^Of y hSR BLOffllffiif -:/ h»WB L(Ojl£oe«)ag 
JBS tj±. t5it;^ti>«^offi«S t 1 J: 0 </i 
4. 1-34*3%. ^HMICkf y h-i»«WB L. WBL/t 
f-yK»«RBL. RBL/raoffi«t*«;*:^<3'j:0. * 



4 (OSliSWIil^filcDidf^A^ff tons. 
(0 0 3 01 a±roj:5«C. CC)B5©35ffi0iJ-CJ4. t 
•yh^WBL, WBL/, RBL, RBL/COTiSn- 
9 OatiTOx— /1-Sr^ttTt>«iro-C. ^4 

«C. t'-;/HaWBL, WBL/, RBL, RBL/CD^^ 

-S:Ottfj:l»eifiKlC-rn«, h S R AMtt* 

0 I 5 14, 6 comSgyS-^f v;U5";}?- ^ S 
RAMro»rffi0T*O, 0 1 2lC^ii-r2.S5!llcl4. ^ 
iiro??^jS<f^$nTt>i. h S RAM® 
4*8414. t'.y h«3ttWBL. WBL/tf-y hi!a**RB 
L, RB L/'<73i9$l4. ^ne.£OS'bEI«ti (EHW 

J;Ot), iS|<Jefi£$nTU5. ft!lcofi|^l4^4<0|| 
«SOTtl^ttt3i-3T*jr). EBIftf^fc. m4 0*J6Wi: 
l^tI-C*-5, «±CDJ:^(C. Ca)^6a3j|japij-Cl4. f 
•yh^J*WBL, WB L/i:t.y h«l«RBL, RBL 
/©J?^^. ^n^>W®/hEiSi|@J;Ofe. »<LTt» 

i^§aofi«ft:*«0n5. b* y hiSl^WB L, WB L 
/. RBL. RBL/»C:fe(t4BSSSJ4. EMKSS: 
-StLTESWIH*d»Afci:$. E{Sr<i1R(.!:£«llS;9 
*<^L < 74^1 ig/Nt/iS. EiSl^i5«rfi/hE^i|@J: 0 
»<-r-5C:i:T. BlSSSco|£«*<oIfl6-C*-5. 4#tC. 
ty^aWBL. WBL/. RBL. RBL/©*. C 

mags. y7>Ha. fil>n'XEa^TI4SfflL<fl>J; 
0\Z-iri>t. V^Pf^^J-hSRAM^^ yT^'J >^^g 

(0 0 3 11 ^7<nmmm 

01 6J4. :^nm(r>y^7 <r)^m^\^mfT)V^i^-VS 
RAM©WraB0-C*O. 0 1 2 IC^tii-r^SlRttt. * 
ji©??-^*<^^^^nTC»'5, c:(0-7Jl/?=-jJ?— h S R AMT 
14. f yh*l«WBL. WB L/i: f v F-»^*R B L. 

RBL/tSr. WfiS-catt#Sia:«ri6nra34-5±5i: 

LTC>^. fa©^i§l4^4<D*ifies)t(^j$i:/i-pT43 
0. lHlB«lf^fc^4<O||JS0iJi:|^aiT*-5. W±cO J: 5 
IC. c:©S7(Z)||^fiSJTI4. fu/ ha^tWBL. WBL 
/ttfy Hia^tRBL. RBL/t*. Sia:;&l*llca34 
-5J:airL/i<0T. m4oi^ise»lictk'>cT;<€:'J-b;v© 

i^fiKsa^'hs < . «m«ft3»«$ 6 lent o x 

(0 0 3 21 %8g)g&»iiW 

01 714. *ai^<om8©iiigfiajes^rv;u5=-jj?-hs 
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WBL. WBL/if y h^JttRBL. RBL/i:<Dra 

le^is 6 7 tms BrAtmm e s s §i»m\zm 

•5»C. C:©S8C5||fflCT-CI±, fyh^^WBL, WB 
L/tt^/ ha»RBL. RBL/iWWIC. ««)17 
lS:»(tTl»4. ^(DltSb. t'-;/ hSl^tWBL. WBL 
/tf?/ hlSl^RBL. RBL/i:<0W<Dmm:'3«l*«A 

•yhlSMRBL, RBL/PBl(;)*-yy'J>y$fi»<. m 

sns(iii®Eaj:0fcWt»K7 1 armgi-tit. ±m 

10 0 3 3] a9g)j|)MW 

RAMC0¥ffiST*-5. C«v;l/^;1?— h S R AM-C 
tt. m8<D||ffi9flilc43(^«)»mii7 lS:3'5-A^'-> 
7 2tL. -?-0^<5-/X3'->7 2^&. t:«)v;u^5p- 
hS RAM©ailj|^Vdd^l»li;/7> K^GNDII^ 
^LTV>-5. cniCj;0. 5^5-A5'->7 2(D®tS[;J< 

L. WBL/te-v hSJtRBL. R B L/tOWCDT 

->7 2li. miSSVcl dlSct<»tti''7> Hi»GND-£-« 
t>(0<i:LT^<):V>. {l!l<0«lifil±S4 0>||iS0ii,>:l^«e^:/j: 

Sr. t;yhi»J*WBL. WBL/tty h»3l*RBL, 

RBL/t©raicjgfiEL. ^n^mmvddm^\icf'y 

H9^*WBL. WBL/tty h»itRBL. RBL/ 

iopflic-jtcoaa^iajs-rs. j:oT. t'y f-ta^wB 

L. WB L/tey hfi!?*R B L. RBL/t<DW©7 
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